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Ordinarily, the envelope equations provide adequate
accuracy for rapid design calculations of rough layouts
of a set of magnetic quadrupoles arranged to focus an
ion beam to a small spot (for example, for the final
focus system of a Heavy Ion Fusion driver.) Typically,
such systems consist of four to eight large aperture
quadrupole magnets preceded by a drift section.
However, chromatic aberrations (depending on
momentum spread) and other non-linear terms in the 
equations of motion may contribute significantly to the 
final focal spot size. We present here a moment equation
approach which includes terms through second order in 
particle transverse position, angle and fractional
momentum spread, (but which drops terms higher than a
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specified order) and which treats space charge by
assuming it is distributed uniformly over an elliptical
cross section. Integrating the derived set of moment
equations allows rapid determination of the contribution
of chromatic aberrations to spot size. We compare the
results of integrating moment equations with an analytic
theory, as well as with Particle-In-Cell simulations.
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